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ete the World War had slipped into 
46 A a the past from what had seemed to be 
2 Yq an endless present, the thoughts of 
A x *-k\% the nations turned to the question of 
suitable memorials. The memory of many dis- 
cussions, debates, arguments on that subject 
is still fresh. The aftermath of our Civil War 
had left a crop of leaden frock-coated soldiers, 
naturalistic boulders, and stone chargers that 
looked rather more like cast concrete. That 
sort of thing would not do. The new social 
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outlook was already in the making. On many 
sides there was the feeling that a memorial 
should be an object suited to community needs, 
a work that should promote the brotherhood of 
man in some more active way than merely 
through an emotional appeal to the eye. As 
against this point of view there was ranged the 
contention that a memorial should be of the 
dead, not a mere convenience for the living. 

The city of Worcester, Mass., chose to com- 
bine the two conceptions. The need for a com- 
munity auditorium had made itself 
felt as early as 1917. Difficulties with 
regard to a proper site and the finan- 
cial burden caused long delays. Then 
came the sudden stimulus of an offer 
of land for the purpose, the proposed 
gift of a group of public-spirited citi- 
zens. A bond issue was floated, a 
competition for a design was held. 
Of the twenty-one designs received, 
number thirteen was declared the 
winner. It was the work of Lucius W. 
Briggs, of Worcester, associated with 
Frederic C. Hirons, of New York. 
Ground was broken September 10, 
1931, and the memorial was formally 
opened on September 26, 1933. 
Carved in the limestone of north and 
south walls are these significant words, 
written by Chief Justice Rugg of the 
Supreme Judicial Court of Massa- 
chusetts: 


TO HONOR THE SERVICES IN WAR OF 

HER SONS AND DAUGHTERS AND TO 

NOURISH IN PEACE THEIR SPIRIT OF 

SACRIFICE A GRATEFUL CITY ERECTED 
THIS BUILDING 


A view across the east front of the Me- 

morial. The night lighting of the front is 

achieved by means of the four sources in 
dark marble across the steps 
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Above, the east front. Due to the sloping site, the main 
floor, which is here reached by many steps, is below 
grade at the other end of the property. The building 1s 
of Indiana limestone above a base of Deer Island gran- 
ite. The fluted Doric columns are forty feet high 


Architecturally the work derives its greatest 
success from a sympathetic blending of three 
distinct elements. It can have been no easy 
matter to join together under one roof a hall 
of the dead, an auditorium which may be used 
for purposes differing as widely as a Red Cross 
rally and an automobile show, and a small 
theatre. Yet the thing has been done. 

The entrance foyer must have been partic- 
ularly difficult. In passing through it there 
had to be at least a suggestion of the spirit of 
enjoyment, anticipation of the auditorium it- 
self. And yet there was needed also the prepa- 
ration for the ascent of those two monumental 
stairways to the hall of memories, where one’s 
voice drops instinctively to a whisper, one’s 
mind to the sad and proud spirit of homage. 


At left, a detail of the east front, showing 
at the right one of the light sources of 
granite and bronze 
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A detail of the entablature upon the east front, and its return 
at the southeast corner 
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Photographs by Richard Garrison : ‘ 
A detail of the southeast corner, showing heavy swag mo- 


tif of the colonnade repeated on the outside wall of the 
approach. One of the significant features of the plan 
was the creation of an upper terrace, shown at the top of 
the steps at the left, upon which the gallery exits open. 
At left, a detail of the stcne carving at the southeast 
corner of the attic wall. Paul ‘fennewein, sculptor 


= 


Fortunately the long plot permitted the dis- 
tinct separation of the little theatre, with its 
entrance upon another street. And this dis- 
position of the three elements made possible the 
scheme of utilizing a single stage for the audi- 
torium and the theatre—a stage of unusual 
size and magnificent equipment. One does not, 
if one is wise, attempt to look into the collec- 
tive mind of an architectural jury, but it seems 
at least a fair guess that the decision was 
never in doubt after that plan made itself clear 
—a perfect co-ordination of the prescribed ele- 
ments, with the raised terrace promenades 
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Richard Garrison 


War Memorial Hall as seen by one ascending one of the double end stairways. 

At the left the great bronze urn on its marble pedestal, together with a similar one 

at the other end, furnishes all the indirect lighting of the room, whtch 1s thirty- 
nine feet by one hundred twenty feet, with a ceiling height cf fifty feet 
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Richard Garrison 


War Memorial Hall. The marble wainsccting at the left, facing the windows, 
is incised with the names of Worcester’s war dead. The magnificent scale of the 
room, the restraint employed in its design, and the unusual virility of what little 
detail is used give to the Hall a significantly impressive atmosphere cf reverence 
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Richard Garrison 


Upon a photograph of the wst wall of War Memorial Hall Mr. Hirons has sketched very freely an indtca- 
tion of a possible future mural painting. The three doors under the mural form a particularly interesting 


feature of this rocm. 


They are of wrought iron, and, as will be seen in the detail photographs on page 


328, have a scale and a sturdiness perhaps never before attempted.in wrought iron 


where one might spend the entr’actes, or, if in 
another mood, pass into the quiet dignity of 
that Hall of the Dead. 

As to the exterior, here again the architects 
have expressed clearly and vigorously in the 
stone the essential fact that this is, first and 
last, a memorial, the tribute of a great city to 
those who have given it their all. No citizen of 
Worcester, walking past that east front by day 
or by night, can fail to catch the full significance 
of that massive Doric order and the great win- 


dows behind it, lighting, while stone and bronze 


shall endure, the roll of the War dead. 
The architects have had little or no inter- 
est in what I might say of their work; their con- 


cern has been with the fact that a building of 
this kind is the fruit of many minds and many 
hands. Without a close and sympathetic col- 
laboration between the architects and the other 
artists and craftsmen, the Worcester Memorial 
Auditorium could never have been created. In 
this thought the architects particularly request 
me to acknowledge for them their appreciation 
of the splendid services and excellent crafts- 
manship of the following: H. G. Balcom (struc- 
tural engineering); Clyde R. Place (mechanical 
engineering); Dr. Clifford Swan (design and 
supervision of acoustical engineering); Peter 
Clark (stage equipment); Mack, Jenney & 
Tyler (decorative painting); Bludworth, Inc. 
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Richard Garrison 
A view from one of the stair landings showtng, above, War Memorial Hall, and bel.w, the foyer. 


The repoussé bronze urns bear figures symbolical of the army and the navy 


(sound amplification) ; Scrimgeour Electric Com- 
pany (electrical work); Cox, Nostrand & Gun- 
nison (electrical lighting fixtures); Marjorie Tay- 
lor and Catherine Klock (draperies); Harriton 
Glass Company (marble and glass carving); 


Renner & Maras (iron gates and lighting urns 
in Memorial Hall); McComb, Powers & Swen- 
son (general painting) ; Tory Brothers (marble) ; 
DiPaoli Mosaic Company (terrazzo); and to all 
others who have worked to create this building. 
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Photographs by 
Richard Garrison 


Details of the three 
wrought-iron doors in 
the west wall of War 
Memorial Hall, under 
the inscription, “They 
ventured far in the 
cause of liberty.” The 
one on the left above 
symbolizes, in the sword 
and bayonets, Combat. 
On the right above, 
symbolized by the fasces 
and wreath, are Victory, 
Law, and Peace. The 
central door, with the 
Cross rising from the 
poppy fields of Flanders, 
represents if mmortality. 
In this doorway are seen 
the sun setting in the 
west, and the conven- 
ttonalized waves of the 
Navy’s field of action 
and of sacrifice 
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On the facing page ts 
shown the stage end of 
the auditorium, with 
its organ grilles at left 
and right and its sound 
amplification source 
above the proscenium. 
Below are shown the 
plaster models of the 
sculptor, René Cham- 
bellan, for the allegor- 
ical representation of a 
history of music in the 
frieze over the stage 
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‘gan grille in the main auditorium 
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of the draperies is a soft red trimmed w 
and ceiling are in soft grays and browns w 


detail of the proscenium and the or 
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Richard Garrison 


he sides and rear walls of the auditorium have pilasters of travertine 
with acoustical tile in the intervening bays. The ceiling here 1s s1xty- 
seven feet above the floor 
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Richard Garrison 


In the main foyer the walls are of Lunel Fonce marble used in conjunc- 
tion with travertine. The floor is of terrazzo with a central bronze insert 
showing the seal of Worcester—René Chambellan, sculptor 
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The little theatre at the west end of the building has a form approaching 
the parabolic, and is shallow enough, with its six hundred seventy-five 
seats in auditorium and balcony, to make it a playhouse of the more in- 
timate type. The colors used are a soft gray, orange, red, and silver 
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One of the smaller ceiling lights 
in the main lobby 
Ceiling light in the main foyer 
Richard Garrison over the stairs leading to War 


Memorial Hall 


Looking directly up at the main 
central ceiling light in the foyer, 
showing the sun amid an ab- 
stract representation of clouds, 
and the signs of the zodiac in the 
carved glass 


Above, plaster models by René Chambellan of the sound amplification 
outlet above the proscenium. These were carried out in plaster 


Below, Mr. Chambellan’s plaster models of the lettering used throughout the building 


Termites and Buildings 
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PREVENTIVE MEASURES IN NEW WORK 


by Feff erson M. Hamilton, A. I. A. 


S information concerning the devas- 
s A s tating activities of termites on build- 
ings becomes more widespread, the 
Drak subject likewise becomes much easier 
to discuss by those who are studying this prob- 
lem. In fact, there is a real stimulus today in 
presenting further developments in this field, 
gained from the realization that the general 
public not only has knowledge of but a truly 
personal interest in the subject. This could not 
be said cf such recent times as the early depres- 
sion days, for the most to be expected from the 
topic when mentioned to a chance acquaintance 
would be a polite, impersonal interest, and possi- 
bly a query as to what the term meant. When 
the fact was disclosed that they were insects, 
were seldom seen in the light of day, and were 
generally confused with flying ants at such 
times, it did not tend to give this information 
heroic proportions. 

Almost overnight, however, this condition 
was altered throughout the eastern portion of 
the United States by a flood of newspaper pub- 
licity. The New York City newspapers re- 
ported a meeting at which had been discussed 
the marked increase of infestations and the seri- 
ous damage being done by termites in New 
Jersey, Long Island, and the general section sur- 
rounding the metropolitan area. This resulted 
in an unexpected response on the part of the 
reading public, and the subject became one of 
front-page news. 

Bulletins issued by the Bureau of Entomol- 
ogy, U. S. Department of Agriculture, as early 
as 1926, advised of the presence of numerous 
species of termites in the United States. These 
were divided into the two general classifications 
of subterranean and non-subterranean types. 
The subterranean type was described as the 
greater cause for anxiety, as it existed in nearly 
every part of the country. It is evident that 
there has been no sudden importation of these 
insects—they have been operating for years in 
most sections when discovered. In fact, it 1s 
the opinion of Doctor T. E. Snyder, of the U. S. 
Bureau of Entomology, that the types doing 
most damage are native; which offers the logical 
deduction that they antedate man on this con- 
tinent. 


a fe 


It is true, however, that there has been an 
evident increase in their attacks upon buildings 
in recent years. Scientists, in studying this 
phase of the problem, attribute a large measure 
of the cause to the continual clearing of the 
land, and the removal of the natural breeding 
places and food of the termites. This insect ex- 
ists chiefly on a diet of cellulose, which is ob- 
tained from both living and dead vegetation. 
While in some sections, shade trees, orchards, 
vineyards, shrubs, and even crops have been at- 
tacked, the termite ordinarily feeds on dead 
wood. They have been found commonly in dead 
stumps, logs, and fallen trees, in lumber and 
sticks lying about on the ground, untreated 
fence posts and telegraph poles and similar lo- 
cations. With these natural conditions which 
provide food for the termite being disturbed over 
a gradually widening area, it is to be expected 
that it will seek out the wood used in buildings. 
This fact could not be more clearly illustrated 
than in the well-known subdivisions of Florida, 
where in recent years whole wooded areas were 
cleared and built up. Ina short time practically 
every building erected on these areas became 
infested with this insect. 

A further contributing cause is to be found 
in the very nature of the buildings themselves. 
The prevailing tendencies of our residential de- 
sign in recent years seem to have evolved more 
noticeably around prototypes which had been 
built of masonry construction in other countries; 
close to the ground, with little ventilation under 
the first floor. In the United States, wood has 
quite naturally been used extensively in our 
buildings since the first settlers erected their 
cabins. It is an interesting commentary on this 
architecture of wood, however, to note that by 
the early part of the nineteenth century our 
builders had evolved a scheme of construction 
that generally removed the wood portions far 
from the ground. Along the Atlantic seaboard it 
was quite customary to find the living floor of 
the houses a full story above the grade, and the 
ground floor given over to service, kitchen, and 
storage. This level, however, had no wooden 
floor or baseboard. Further south, it was quite 
common to find the houses raised high on brick 
“pillars” —sometimes high enough to walk un- 
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der. In fact the “raised cottage” type of the 
Gulf States is a real contribution to American 
architecture. There has been much speculation 
as to the exact reasons for this height, some ad- 
vancing the theory of building above flood 
waters, and others that it was to escape the 
reptiles and mosquitoes, but in the light of find- 
ings in the field of termite investigation, there 
is little doubt that this insect was one of the 
chief causes of this height and ventilation. 
Nevertheless, if there was a lesson to be learned 
from this custom, the designers and builders of 
today failed to get even a passing grade. In fol- 
lowing the more recent trend of design, our 
houses have been built practically on the 
ground, the first floor framed of wood, with 
scant ventilation underneath. It has been a 
boon to the termites, for certainly it must have 
greatly simplified their work. 

Still another contributing factor to the prog- 
ress of termites in buildings is the quality of 
wood found on the market today. Due to the 
supply under changing forest conditions, it is 
dificult to get truly dense, heart timbers. The 
sapwood, the soft outer rings of the tree, seem 
to have no resistance to termite invasion, even 
of species where the heart wood has a very high 
resistance. In fact, this type of wood seems to 
be their special diet, as it will be found that they 
have gone all through the soft wood before at- 
tacking the denser variety. Even the heart 
wood of the long-leaf yellow pine shows a low 
resistance where the tree has been sapped for 
turpentine too strenuously or unwisely, whereas 
the real heart wood of this pine, known as 
“pitch pine,” has remained intact over a period 
of years when actually placed in the ground. 

The facts on which these articles are based 
are presented with a full realization that much 
has yet to be learned of the termite before a final 
verdict can be pronounced on the strategy to be 
employed in this war against its invasion. 
Generous recognition is also given to the many 
agencies carrying on the very important work 
of research and field experiments. Particular 
emphasis should always be placed upon the ser- 
vice rendered by the Bureau of Entomology of 
the U. S. Department of Agriculture over a long 
period of years. More recently, but no less ef- 
fectively, a group of scientists, manufacturers, 
and others in California, known as the Termite 
Investigations Committee, has made extensive 
studies which include species of termites pe- 
culiar to that region. The departments of agri- 
culture in different universities, as well as many 
individuals, have contributed their findings to 


aid in the control of this pest. Several years 
ago two very interesting papers were published 
in the ‘Yournal of the American Institute of Archi- 
tects—one by Mr. Mellen C. Greeley and an- 
other by Doctor Hartley and Mr. Wagener of the 
U.S. Bureau of Plant Industry—on fungus and 
termite prevention in buildings. 

The interchange of these different ideas has 
resulted in some very definite principles in this 
control work. It was the free use of these find- 
ings which enabled the writer to carry his own 
studies of the damage by termites and control 
of their activities in buildings to the stage of 
satisfactory accomplishment that would justify 
the publication of his ideas. There is no inten- 
tion, however, to give the impression of original 
findings in this field. As a matter of fact, the 
only positive approach in preventing attack of 
timbers above the grade line is based on the 
development of the termite shield advised by the 
U.S. Bureau of Entomology, coupied with study 
for a practical means of securing an impenetra- 
ble foundation wall. It is interesting here to 
note that the termite shield dates back genera- 
tions in Africa, where in some portions of that 
country it seems that all piers under buildings 
are covered with metal caps. 
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In describing the termite and its habits, and 
in offering the measures herewith illustrated, 
only the subterranean termite is being consid- 
ered directly. The precautions taken against 
the attacks from the subterranean termite 
eliminate largely the improper structual condi- 
tions which cause devastation from fungi, so- 
called dry rot, borers, and other insects. 

To begin with, there are two angles of the 
work to be considered: new construction, or 
preventive work; and the infestation of existing 
buildings, or corrective work. In combating 
termites in preventive work it is chiefly neces- 
sary to have a general knowledge of the colony 
life of this insect, its habits and methods of at- 
tack, and, of course, a genuine knowledge of 
construction. 

The subterranean termite actually nests or 
has its colony in the earth. It is dependent upon 
a direct contact with the earth for a supply of 
moisture, which is necessary to its existence. 
This fact proves of invaluable aid in attempting 
to control the activities of the insect, for it 
would otherwise be an almost hopeless task; 
this is particularly true in corrective work. The 
subterranean termite establishes definite lanes 
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of travel from its colony to the point of the cur- 
rent food supply. These are generally in hidden 
crevices and inaccessible points, unless there is 
no concealed area for passage. In this event 
the termites will build a tube, or covered run- 
way, right over the face of a wall to reach a 
food supply. These are composed of tiny par- 
ticles of earth or wood, cemented with the ex- 
cretions of the termites. A single tube is 
slightly larger than telephone wire; many ad- 
ditional branches are constructed, however, 
depending on the size of the colony and the food 
supply. Some species of the termite build free- 
standing nests of tubes to reach the wood, if it 
is not too high above the ground. The insect 
seems to possess an uncanny faculty for locating 
the food supply of wood. When it is considered 
that the working force of this insect has no eyes, 
operates entirely concealed from view through 
these tunnels, crevices, or tubes, and yet always 
“gets its wood,” the accuracy of this procedure 
becomes rather incomprehensible. 

The termite has been a matter of casual ac- 
ceptance in the southern part of the United 
States for generations. The old back fences and 
outhouses periodically gave way and sagged at 
various angles, but it was easier and cheaper to 
patch them up than to make a problem of this 
situation, for after all, the main house, as 
described previously, was generally built so 
as to avoid similar difficulty. There, it is taken 
for granted that an ordinary piece of wood dug 
from the ground will most likely be infested with 
this insect. Where it has been attacked, the 
wood will be ragged and porous, and if broken 
open at once will be found swarming with small, 
grayish white insects about the size of an ant, 
scurrying hither and yon in an attempt to get 
away from the light. The piece of wood will 
show no trace of these occupants if left in the 
open a few minutes. 
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It is rather natural that the termites should 
have been incorrectly called “white ants.’’ Asa 
matter of fact, there is a surface similarity in 
appearance to the casual observer, but on closer 
examination the difference is noticeable even to 
the untrained eye; actually, the ant is the worst 
enemy of the termite. Like ants and bees, ter- 
mites have highly developed social habits. 
They live in colonies, and have a distinct social 
life in which the work of the colony is divided 
among specialized castes. These are composed 
of the original king and queen, and usually three 


other castes—reproductives, workers, and sol- 
diers. Each colony is not only shut off from the 
outside world, but from one another. This char- 
acteristic, together with their ability to operate 
at such relatively great distances from their 
base, makes the insect practically ineradicable. 
Their survival i is made even more secure by the 
many reproductive adults in the colony besides 
the queen. At one time it was thought that the 
destruction of the queen would wipe out the 
colony; not only was this found to be a futile 
gesture, but further study brought out the fact 
that termites have the same faculty as the bees, 
that of producing supplementary productives 
when needed. These latter specimens are not 
like the ordinary reproductives, but are nymphs 
in various stages. In view of this ability, it is 
easily seen that each colony is potentially im- 
mortal. 

As in any well-ordered society, the workers 
are by far the most numerous of the specimens 
occupying the colony. Pale, weak, anzmic- 
looking, with a body almost as pasty in appear- 
ance as a grub, the workers are generally the 
smallest in size, and totally blind; nevertheless, 
they perform all the labor of the colony. It is 
in the performance of these duties that the 
workers cause virtually all the devastation in 
buildings. While they have an inconspicuous 
jaw, and a soft, rounded head of the same color 
as the body, they are equipped with a pair of 
hard, sharp, toothed mandibles with which 
they snip small particles of wood. They can go 
through the hardest wood, when they have a 
sufficient supply of moisture. The workers are 
generally the specimens seen when breaking 
into an infestation. 

The reproductive adults are much more like 
ordinary insects than the other castes. They 
have large black compounded eyes, and rather 
flat, dark bodies. They develop wings, and 
break out of the colony for their annual flight 
at a more or less definite time each year; either 
spring or fall. They mate, drop their wings, and 
each successful pair forms a new colony and 
becomes the permanent king and queen. The 
body of the queen becomes enlarged as time 
goes on, in order to lay eggs more rapidly and 
in greater numbers. A colony is at first slow in 
gaining momentum, but it can be readily ap- 
preciated that the ability to increase 1s amaz- 
ingly multiplied as the queen grows in size, and 
hosts of other reproductives are added to the 
colony. Fortunately, only a few of the pairs 
are successful in establishing a colony. 

Possibly the most fascinating member of the 
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colony is the soldier. From all accounts, he has 
an ideal life. He is fed and cared for by the 
workers, and between fights has all the leisure 
of firemen between calls. As may be expected, 
however, with such a life of ease, the penalty is 
drastic; the soldier’s life is at stake when the 
colony is broken into and he is called upon to 
defend the first-line trenches, for the workers 
wall up the passage at his back and leave him 
there for a fight to death. These soldiers have 
greatly enlarged heads, covered with thick ar- 
mor, and provided with powerful jaws as wea- 
pons of defense. They are almost invincible as 
long as they can fight the enemy with only their 
head and jaws exposed from their tunnels or a 
protective dugout, but as soon as a free-for-all 
forces them into the open, they are easily out- 
flanked by the much faster ant, and fall before 
his quick rapier-like passes. If one of the lanes 
of passage of the colony is broken open, the 
protruding jaws of the soldier will soon appear 
at the opening. The writer has often held a 
straw near these jaws and found it attacked so 
savagely that the soldier could be held out in 
mid-air perfectly rigid. 

This well-ordered society, with its measures 
of protection, with an abundant food supply al- 
ways at hand, appears very formidable indeed. 
The attempt to control them with poisons of 
various sorts has left no appreciable mark upon 
this insect world. The problem of keeping our 
buildings comparatively free from them resolves 
itself basically into a study of construction 
methods. 


ELIMINATION 


It is not felt that any of the time-honored 
materials and methods used in good construc- 
tion have to be avoided, or that any effort should 
be made to standardize types of architecture in 
accomplishing the desired result. Rather, it is 
the belief that simple and practical means of 
prevention can be developed that will be appli- 
cable to the different types of standard construc- 
tion now prevailing. 

Before considering the details of construc- 
tion, however, some thought should be given to 
preparing the site for building. It has always 
been good practice to clear the site thoroughly 
and carefully, yet this point cannot be too 
strongly emphasized where the termite is to be 
avoided. All stumps, roots, dead wood, and 
vegetation must be entirely removed from the 
ground in the area to be occupied by the build- 
ing, as well as that immediately adjacent. 

It is sometimes thought desirable to poison 


this area of ground before erecting the building, 
particularly if the site is in a wooded section. 
The U. S. Bureau of Entomology does not feel 
that experiments in this field are conclusive, by 
any means, or that permanent results can be 
thus obtained, due to the fact that all poisons 
leach away in time. Further, some of the most 
effective poisons seem inadvisable, due to the 
fact that they are likewise dangerous to any one 
who comes in contact with them, and kill vege- 
tation as well. 

Nevertheless, if such a procedure is thought 
advisable, the most recent recommendation of 
the Bureau of Entomology is to saturate the 
soil to a depth of two or three inches with full- 
strength liquid crude orthodichlorobenzene. 
The soil should be broken up before this appli- 
cation, and all debris removed. If this chemical 
is used in a closed area, the operator is cautioned 
not to remain long in these fumes, and not to 
get the liquid on hands or face, as it burns 
slightly. Where this poison would reach living 
vegetation, it is suggested that paradichloro- 
benzene in crystalline form be used. This is 
placed in trenches, and covered with two inches 
of loose soil. There seems to be some hesitancy 
in recommending, as formerly, the use of a ten- 
per-cent solution of sodium arsenite, applied as 
a liquid; it has proved too dangerous a poison. 

While discussing soil conditions under the 
building, it seems timely to stress the import- 
ance of removing all scrap lumber and debris, 
such as usually collects during construction. In 
short, the area under a building should, if any- 
thing, be cleaner than the yard around the fin- 
ished building. 

Other likely nesting places are often thought- 
lessly created through the use of tile, mortar, 
and plaster refuse in filling in an area over 
which a concrete slab is to be poured, in the be- 
lief that it will all pack solidly. This will in- 
variably cause future trouble; the same applies 
to the tendency of workmen to bury refuse on 
the premises while a building is under construc- 
tion. 

It is a matter of common knowledge that the 
cost of repairing damage by termites often runs 
entirely out of proportion to the amount of the 
original investment in the building. In fact, 
some few infested buildings have come under 
the observation of the writer which were so 
damaged that the only conscientious recommen- 
dation would be complete demolition. Quite 
true, this condition has generally been aided by 
inferior construction, and it would have been 
greatly lessened had the buildings been prop- 
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erly erected originally. In any event, it seems 
poor judgment not to include this protection, 
when the cost of same is compared to the total 
investment in the building, and when it is fur- 
ther realized that such expenditure will be less 
than the cost of repairing a minor infestation 
in the future. In addition to sanitation of the 
site, the remedies may be summarized briefly as: 
poisoning the ground around the footings; ade- 
quate height and ventilation under first floor; 
construction of dense, impenetrable foundation 
walls; the use of termite shields on the interior 
face of the foundation walls; and the employ- 
ment of treated lumber throughout the first- 
floor framing. No one remedy is at all sufficient 
in itself; and when the uncertainty of the human 
element of construction is taken into considera- 
tion, doubtless many buildings where all pre- 
cautions are employed will not prove impreg- 
nable to the termite. 


CN 


A more complete explanation of these meth- 
ods of prevention is as follows: 

(1) Poisoning around the footings would be 
accomplished by following the recommenda- 
tions given for poisoning the site; liquid ortho- 
dichlorobenzene or paradichlorobenzene in crys- 
tals, applied along the inside face of footing. 

(2) Proper height and ventilation under first 
floor refers principally to the houses without 
basements. No framing should be placed closer 
than eighteen inches to the ground. This not 
only is safer for timbers, but provides sufficient 
height for proper ventilation, and for workmen 
to at least crawl under the building for repairs. 
The amount of ventilation recommended is not 
less than two square feet for every twenty-five 
lineal feet of foundation wall. These openings 
should be placed so as to provide a real move- 
ment of air and avoid “‘dead”’ corners. It is 
important that they should be filled with a fine- 


mesh non-corroding screen—not less than 18. 


mesh, and 20 mesh preferred; this will prevent 
the entrance of termites during the annual 
flight, as well as all the other flying insects. It 
is well to mention here that the custom of 
planting shrubbery in front of these ventilators 
largely offsets their value. 

(3) A foundation wall that cannot be pene- 
trated by termites would ordinarily be one that 
is poured of dense concrete, or else completely 
capped with concrete or metal. It is felt that 
any wall built up of small masonry units would 
not, in the usual process of construction, be 


truly solid; too many small voids are left which 
would serve as passages for termites, even in 
brickwork. Tile or similar masonry units which 
contain voids are not recommended for founda- 
tion work, unless solidly filled with concrete. 
Since brick, stone, and similar materials are 
often desired, however, the simplest expedient 
is to cap the wall just under the first-floor fram- 
ing. Some recommendations state that an inch 
of cement mortar will answer this requirement; 
this seems inadequate, if the purpose is to be 
really served. This coating would crack open 
at any slight settlement or movement of a 
built-up wall, and further, rather invites skimp- 
ing by workmen in its application, just as with 
the one inch of stucco always specified. As a 
matter of fact, this coating would inevitably be 
worked over before setting up, and portions 
doubtless knocked loose before the first-floor 
joists were in place. The illustrations, therefore, 
show four inches of concrete, reinforced with 
small rods, poured 1 in such a manner that it will 
form an inconspicuous water-table on the ex- 
terior. The outside face could be finished so 
that the effect would blend with the materials 
desired. 

It will be noticed in the illustrations that 
where solid concrete walls are shown, these have 
reinforcing rods placed at the top of the wall. 
Recommended by the Termite Investigations 
Committee, this seems a wise precaution in a 
continuous wall, to resist cracks, and par- 
ticularly desirable at intersections and angles of 
the foundation walls where shrinkage and set- 
tlement cracks are likely to occur. Care should 
be used in placing and splicing these, just as 
with usual reinforcing rods. 

In attempting to make a foundation wall re- 
sistant to termites, care should be given in 
thoroughly bonding stucco to the wall where it 
is applied on the outside face. Many instances 
have been found where a failure to do so leaves 
an ideal passage between the stucco and the 
wall for termites to travel, unnoticed, up into 
the wood above. In houses without basements, 
it is very desirable to clean all mortar droppings 
and debris away from the face of the wall, and 
begin the stucco from the top of the footing. 
Much future trouble will thus be avoided. 

(4) The shield recommended by the U. S 
Bureau of Entomology should be a continuous 
strip of metal, applied under the joists on the 
inner face of the foundation wall; this would 
serve as a permanent protection in the many 
places difficult to reach under a building. The 
strip of metal should be wide enough to rest se- 
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curely on the wall, and extend beyond the inner 
face not less than two inches, and down at an 
angle of approximately forty-five degrees. Some 
of the illustrations show special cases where the 
shield is carried back through the wall and 
turned up. It has been found that while ter- 
mites may build a tunnel up to this projecting 
shield, they will not attempt to build around it. 
Necessarily, the shield must be completely 
bonded to the wall, otherwise cracks would exist 
through which the termites could work on up 
into the building. The illustrations call for the 
shield to be set in a mastic cement of an asphalt 
base. Experiments have also been made in 
setting the shield in the wall, but this compli- 


metal used for this shield should be copper, 
zinc, or some non-corrosive material, in order to 
secure any permanency of results. Sixteen- 
ounce cornice-temper copper is one of the best 
metals for the purpose; the joints should be 
lapped and closed. No shield is contemplated 
for the outer face of the foundation wall, as this 
surface is constantly in view. 

(5) The use of treated lumber throughout 
the entire first-floor framing will prove a great 
aid in checking termites at the first point to be- 
come infested, in the event that other preven- 
tives have been carelessly executed. The subject 
of “treated” lumber and termite poisoning, 
however, is one not so readily disposed of, since 


cates construction and increases expense. The it is more controversial; it will be discussed fur- 


A simple method of capping foundation wall 

with reinforced concrete strip where stone or 

brick facing 1s used—otherwise metal cap 
should extend through wall 
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Below, the use of a con- 
crete cap in connection 
with brick veneer construc- 
tion. Here also is indicated the safest 
method of laying a wooden floor over 

a concrete slab in basement 


The simplest 
form of plat- 
form construction, showing joists resting di- 
rectly on foundation walls ; hook-type anchor ; 
concrete foundation wall with stucco facing 


Below, the usual sill con- 
struction often affords a 
point at which an infes- 
tation may begin 
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ther under corrective work. The many claims 
made by the different agencies selling insecti- 
cides, sprays, and poisons have led to real con- 
fusion in the mind of the average person. The 
fact of the matter is that termites can be killed 
by spraying with any one of a dozen insecticides 
bought at the corner grocery, or even with 
household ammonia; but the problem with 
lumber is to get it thoroughly impregnated with 
a material which possesses the properties of re- 
maining in the lumber even if subjected to leach- 
ing, and giving permanent protection from inva- 
sion by termites, as well as other damaging 1n- 
sects and fungi. As to the most effective mate- 
rial for this purpose, all records of research agree 
upon coal tar creosote, but truly satisfactory re- 
sults can only be obtained by treatment of the 
lumber under pressure, in a closed container. 
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Masonry exterior walls with brick extending to grade. 
Metal cap shown full width of wall where concrete cap 
might be objectionable in appearance. Simple method 
is shown for caulking 
settlement between 
basement floor and 
foundation 


At left, an alternate 
detail at terrace or 
porch floor. Note 
the carrying of foun- 
dation wall above 
porch level 
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This necessitates factory equipment. Even if 
lumber treated in this manner could be secured, 
there are certain drawbacks to its extensive use 
in buildings, such as the added difficulty of han- 
dling and cutting; the problem of adequately 
treating the ends of cut lumber; the odor result- 
ing from the creosote; the fact that creosote 
will leach, under certain conditions, through soft 
wood and plaster, and further will discolor and 
loosen any ordinary lead-and-oil paint. Other 
formule are given by the Bureau of Entomology 
which avoid many of the above difficulties, but 
unless applied under pressure or by the open- 
tank process, they would not prove very eftec- 
tive. In the attempt to cover this need, several 
of the large lumber manufacturers have in re- 
cent years put factory-treated lumber on the 
market in some sections of the United States. 


Below, standard masonry construction with 
hollow-tile exterior wall. If foundation wall 
1s faced with brick or stone, metal strip should 


extend through wall 
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Below, infestations are most 
common at porch floor. 
Note extension of metal strip 
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This is a great help towards gaining immunity 
from termite trouble, as an approved product by 
reputable manufacturers would no doubt be 
more effective than the average “‘treatments”’ 
by workmen on the job. This commercial lum- 
ber, however, is not obtainable as yet in many 
sections of the country, especially in small lots; 
and since any “‘treatment” is better than none, 
it would be desirable to have workmen treat the 
material on the job rather than frame the first 
floor of a building with lumber as it comes from 
the average lumber yard. Fairly effective re- 
sults can be obtained by brushing on three coats 
of hot coal-tar creosote, allowing it to dry well 
between coats. Dense, heart lumber should be 
selected for this purpose, and preferably cut 
before treating. In the illustrations, it will be 
noticed that a “treated” skirting board is 
shown on all details of frame construction. This 
is placed on the face of the studding just above 
the foundation walls, and seems to the writer a 
very good precaution as it prevents the sheath- 
ing, which is usually untreated, from extending 
down to the foundation wall. In this way all 
wood below the first-floor level is treated lum- 
ber; it is in this area that the trouble usually 
begins. 


BASEMENT CONSTRUCTION 


Buildings having full basements do not pre- 
sent quite the same problem as those without. 
Ordinarily there is sufficient light, air, and ven- 
tilation in a basement to make effective the pre- 
ventive measures discussed above. The source 
of greatest anxiety in the buildings with base- 
ments is where this area is finished for use, and 
includes wood partitions, floors, and finish. It 
can be seen that wood in such a location is 
really in the happy hunting-ground of the ter- 
mite. Either the entire basement would have 
to be made absolutely tight, or else the wood 
made unattractive to the termites. The most 
exacting efforts in the former direction would 
doubtless fall short of success, hence the surest 
protection is to use treated wood throughout, 
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An attempt to pro- 
tect wood framing 
where a tile floor 1s 
laid on a slab over 


earth fill 
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and follow certain structural details in the base- 
ment floor. These structural details largely 
affect the intersection of the basement floor with 
the foundation walls, and the bearings for posts 
and partitions. Where the basement has a ce- 
ment floor, it is a wise precaution to leave a 
small groove in the cement topping along the 
edge of the wall for caulking with mastic. 
Shrinkage and settlement often cause a crack 
at this line, which caulking, properly applied, 
would avoid. The same should be done around 
all pipes that go through the basement floor, as 
well as all breaks in the basement floor caused by 
bearings for posts, and similar conditions. These 
bearings for wood posts should be formed of 
concrete on top of the footings of same, and 
extend several inches above the finished base- 
ment-floor line, so that the bottom of the post 
will be above the floor, and can be easily in- 
spected at any time. The same principle of 
construction is recommended under basement 
partitions. 

In the case of a wood-finished floor in the 
basement, it is important to avoid the use of 
wood sleepers buried in cinder concrete, as so 
often found. The concrete slab under the wood 
flooring should be a full four inches thick, and 
the top of same treated with a coat of hot pitch 
or asphalt. It is better construction to anchor 
the sleepers to the slab with metal clips, and 
leave the space between the sleepers unfilled for 
ventilation. 

In every instance where a concrete slab is 
used in a basement floor, it should be of dense, 
stone concrete, laid on clean well-packed earth. 
The tendency to use cinder concrete should be 
avoided here. In specific cases where drainage 
is desired under the slab, it is better to use field 
or drain tile. 

If no approved factory-treated wood is 
available, the floor sleepers and partition fram- 
ing may be treated as.specified above for the 
first-floor framing. In the case of the exposed 
wood and finish, the U. S. Bureau of Entomology 
recommends an impregnation of the wood with 
a two to five per cent solution of zinc chlorid, as 
a very practical protection. 

In connection with basement construction, 
it is well to mention here the type of building 
which has only a partial excavation for base- 
ment use. Conditions arise in this type of con- 
struction that require a greater amount of care- 
ful study for termite prevention than if the en- 
tire area under the house were finished in the 
same manner. 

(TO BE CONTINUED) 
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House of Rollin Kirby, Westport, Conn. 


The house is built 
of native field stone, 
whitewashed. It 
has steel casement 
windows, painted 
black, a black slate 
roof, and black 
trim. The window 
boxes are sea green. 
The plan shows 
the house as orig- 
inally built. The 
present dining- 
room is to be en- 
larged to take in 
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the kitchen ; the aa- 


Joining passage to 


be enclosed to be- 
come a butler’s 
pantry, and the 
garage is to be the 
kitchen and laun- 
dry. The new ga- 
rage 15 to be built at 
the end of the gar- 
den, having an out- 
Side stairway lead- 
ing to a studio or 


guest bedroom and 


bath 


dA path leads 
through the white- 
washed stone gar- 
den wall from the 
terrace, across the 
lawn, and winds 
down over a series 
of stone steps to a 


brook 


Fireplace end of the 
living-room, show- 
ing the simple 
wrought-iron stair 
rail, and, at the 
foot of the stairs, 
the doors leading 
out upon the terrace 


The terrace, acces- 
sible from both liv- 
ing-room and din- 
ing-room, opens to 
the south with a 
view across the val- 
ley, and ts sheltered 
by an awning with 
greenandred 
stripes. The stone 
Jlower boxes, hold- 
ing scarlet gera- 
niums, are worthy 
of note 


In the living-room 
the wall and ceiling 
are a very pale 
gray green; wood- 
work, doors, and 
book cases, a flat 
black ; the inside of 
the book cases being 
painted a_ bright 
mulberry red,which 
color is repeated in 
the chintz hang- 
ings; the rug is a 
plain gray green 


cy 


Tigwc! | TBE 


- ee 


Here is an interesting contrast between the appearance of the south side of the 

house taken in May, with only the tulips in bloom, and, below, the house and 

garden in September with the flower borders a mass of color in phlox, hardy asters, 
salmon pink zinnias, heliotrope, and veronica 
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House of Lewis Bradbury 
Santa Monica Canyon, Calif. 


JOHN BYERS, ARCHITECT 


At top of page is shown 
the photograph of the 
street side of the house. 
Fortunately for the ap- 
pearance of the build- 
ing, the number of win- 
dows needed was a min- 
imum, due to the fact 
that cross-draft is se- 
cured through the open 


ST 


SECOND 


FLOOR 


PLAN 


FILST 


| es! oe Me) 


FLOOR 


349 


PLAN 


+—ENTRANGE 


HALL S soy 


| 


j~ 


patio. The house is of 
adobe construction. The 
plan differs somewhat 
from the finished work 
in that the outside wall 
of the patio was closed 
up to the level of the sec- 
ond-floor gallery, and a 
door from the garage 
opens into the patio 


Above, the patio, looking toward the end from which a stairway 
leads up to the second floor. Mr. Byers depends largely on tile 
for the color brilliance of this outdoor living-room. Below, the 
dining-room, with the hall showing through the doorway beyond 
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Sunday, October 1.—Charles D. Ma- 
ginnis, home from a summer abroad, is 
quite shocked at finding churches in the 
modern idiom confronting the stately 
and intimidating tradition of Michael- 
angelo in Rome. He says that function- 
alism in such a background carried little 
conviction. It looked commonplace, 
trivial, impudent. Incidentally, Mr. 
Maginnis sees a new state of mind in 
this country regarding architecture. He 
feels that we are coming to a realization 
of the fact that our cities would have 
been much better off today if the archi- 
tect had been invited to plan them, 
rather than to dramatize some industry 
or a corporation in a skyscraper. The 
leisure resulting from new limits of the 
hours of work offers many possibilities. 
Mr. Maginnis thinks that it will stimu- 
late a withdrawal of the workers further 
into the country, and will mean a great 
development of small housing. There is 
a real danger here in this urge toward 
the country and greater space for liv- 
ing, with the equally important fact 
that housing for the lower-income groups 
can be acquired, it would seem, only in 
large-scale operations of group dwell- 
ings. 


Tuesday, October 3.—Harry F. Cun- 
ningham has worked up a great en- 
thusiasm over the translation of Paul 
Valery’s “Eupalinos or the Architect,” 
by William McCausland Stewart, and 
has sent me his copy of its very limited 
edition. It is a magnificent piece of 
work, written in the form of a dialogue 
between Socrates and Phedrus, both of 
whom have passed over into the world 
of the shades. Here is deep philosophical 
consideration of the essence of architec- 
ture—a work so replete with deep reflec- 
tion, the weighing of motives, actions, 
and results, that it should be read slowly 
and carefully by every architect. Just 
as a small sample; Socrates: ““We have 
said that all visible things proceed from 
three modes of generation or production, 
which moreover mingle and interpene- 
trate.... The one kind chiefly make 
chance manifest, as can be seen from 
the fragments of a rock, or from some 
landscape, not specially chosen, peopled 
with plants that have sprung up at ran- 
dom. The other kind—like the plant 
itself, or the animal, or the piece of salt, 
whose purple-tinted facets cohere mys- 
teriously, lead us to imagine a growth 
that is simultaneous, sure and blind, 
and encompassed within a duration that 
seems potentially to contain them. It is 
as though what they will be is waiting 
on what they were; and, further, as 
though they increase in harmony with 
their surroundings.... And _ finally 
there are the works of man, which, in 
some sort, cut across this nature, and 
this chance, utilizing them, but doing 
them violence, and at the same time 
violated by them... .” 


Thursday, October 5.—The relation- 
ship between building and the machine, 
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so often cited, is neatly expressed by 
William G. Newton, writing in The New 
Statesman and Nation (London) on 
“English Architecture Today.” He 
says: “Apart from what they will do, 
these ‘modern’ shapes seem to ask for 
somewhat starker surroundings than an 
England peaceably lived in and lovingly 
tended since the Wars of the Roses, a 
country of villages and hedges and parks 
and winding roads, first made by cattle 
after all traces of Roman urbanization 
had faded away. Certainly there may 
be beauty in an efficient machine, but 
no machine has so complicated a series 
of unrelated functions as the machine 
for living—the home.” 


Saturday, October 7.—The question of 
whether slum clearance and new housing 
must shelter the same people in the 
same place is a complicated one. Eu- 
gene H. Klaber says: 

“Shall new buildings in areas cleared 
of slums house the present dwellers in 
the district? It is impossible to gener- 
alize on this score. It will depend on 
factors of cost of living, convenience to 
work and play, opportunities for educa- 
tional and social life, and ability to pay 
rent. 

“Opinions on this subject are too fre- 
quently warped by sentiment; neighbor- 
hood loyalties, social, ethnic, and relig- 
ious considerations. They are important 
but cannot stand in the face of an eco- 
nomic impossibility to rehouse people in 
surroundings that will permit a proper 
social and physical existence. .. . 

“We cannot insist too strongly on the 
importance of integrated neighborhoods. 
They are necessary, not only for the ad- 
vantages that construction may derive 
from their development, but also for the 
simplification and economy of owner- 
ship, management, and government, 
and for the better life they afford those 
who live in them.” 


Sunday, October 8.—Among the allot- 
ments by the Public Works Administra- 
tion there is one of one hundred thou- 
sand dollars for repairing the stone work 
of the Washington Monument. Just 
about fifty years ago two stone masons, 


Dennis O’Leary and Thomas Purcell, . 


laid block by block the upper portion of 
Robert Mills’s masterpiece. Since that 
day no human hand has repaired this 
masonry, no human eye has inspected 
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it at close range. Unquestionably it 
needs pointing up and repairs; fifty 
years of weather must have left its 
marks even upon the granite. The 
patching recently done at the base of 
the Monument indicates the necessity 
for careful inspection and repairs above. 


Monday, October 9.—To Lawrence 
Bottomley’s office to see the completed 
dummy of the forthcoming book, “Great 
Georgian Houses of America.” The 
book consists of photographs and an un- 
usually painstaking set of drawings 
made by the unemployed draftsmen, for 
whose benefit the book will be sold. 
Here are not only the well-known houses 
like Westover, Lower Brandon, Monti- 
cello, etc., but many which have not 
heretofore been published. In each, a 
careful effort has been made to have the 
elevations and details drawn up in ab- 
solute conformity to the work itself. It 
is a curious thing how books of “‘meas- 
ured drawings” have been known in the 
past to vary considerably in their draw- 
ings of the same work. 


Tuesday, October r10.—This afternoon 
I went down to the Lower East Side to 
see ex-Governor Alfred E. Smith swing 
a sledge upon the old so-called “lung 
block” to signalize the beginning of its 
demolition and its replacement by model 
dwellings. The fact was borne in upon 
all of us who attended the ceremonies 
that we are only at the beginning of a 
long and probably too slow process of 
recreating our cities. When the last wall 
is razed in this notorious slum, the sun 
will shine upon the land for the first time 
in half a century. 


Wednesday, October rr.—John_ T. 
Cronin, of Cass Gilbert’s office, in to 
show me some interesting facts he has 
discovered in measuring two or three of 
the stone sarcophagi in the Metro- 
politan and Philadelphia Museums. 
The evidence as to the employment of a 
module system in the making of these 
great stone boxes is irrefutable. So 
many of the relationships point to the 
use of a knotted cord in the establish- 
ment of sizes, but there is much more to 
it than this—a suggestion at least of 
some belief in simple ratio between vol- 
umes, perhaps associated in the crafts- 
man’s mind with his religious beliefs 
or superstitions. Why otherwise should 
the volume of the stone lid equal pre- 
cisely the volume of the space cut out 
of the box itself? 


Friday, October 13.—Word comes from 
Lee Simonson, now in Switzerland on a 
trip through Europe collecting material 
for the International Exhibition of 
Theatre Art, to be held in January at 
the Museum of Modern Art, New York. 
He reports that the National Museum 
of Sweden will lend the Exhibition a 
rare series of ten drawings of costume 
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The new Federal Building, Boston. 
Fames A. Wetmore, Acting Super- 
vising Architect of the Treasury ; 
Cram &8 Ferguson, associated archi- 
tects 


State Capitol of North 
Dakota at Bismarck, as 
yet incomplete. Bell de 


Romer SW-F- Kurt, AN rchitectural News 


Root, associate archi- 


tects 


Richard 
Averill 
Smith 


The recently com- 
pleted Providence 
County Court 
House at Provt- 
dence,R.I. Fack- 


son, Robertson & 
Adams, architects 


ground has just been broken. Sherley Warner Morgan, 


architect 


The proposed new publishing house for the Providence Fournal, Provi- 
dence, R. I. Albert Kahn, Inc., architects and engineers 
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Providence Journal 
Photograph by Scheer 


Proposed restoration of Mission Es- 
piritu Santo at Goliad, Tex. Atlee B. 
& Robert M. Ayres, architects for the 


restoration 
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The new Art Museum 
for Seattle, Wash., a 
gift to the city. Bebb 
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Christian Sctence 
Publishing Soct- 
ety Building, in 
Boston. Chester a 

Lindsay Church- Siege eae ts : 
ill, architect; R. C. A. Building, Rockefeller Cen- 
Lockwood Green #7, New York. Reinhard & 
Engineers, Inc. Hofmeister ; Corbett, Harrison & 
MacMurray ; Hood & Fouilhoux, 

architects 
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Richard Averill Smith 


A bronze of Fames Cardinal Gibbons, 

outside the Church of the Sacred Heart, 

Washington, D. C. Leo Lentelli, 
sculptor 


Cemetery Buildings for Minnesota Acacia Park, a 
Masonic memorial over looking the Mississippi and 
Minnesota Rivers. William M. Ingemann, architect 


A house of steel frame and copper exterior now being erected near 
Rome, N. Y. Pierre Blouke, architect 
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figures made for an Italian pageant 
about the year 1550. They were made 
by Primaticcio, the Italian who dec- 
orated Fontainebleau for Francois I. 
If the Exhibition has as strong an inter- 
national flavor as this paragraph, it 
should be an achievement. 


Saturday, October 14.—Clarence Stein 
has written a masterly article for The 
New York Times Magazine of October 
8, “New Towns for the Needs of a New 
Age.” There is real vision expressed 
here in what we may expect of our cities 
in the years to come. 

“These towns of the future may con- 
sist of only one neighborhood or of a 
small number of neighborhoods—possi- 
bly three—centring around a_ high 
school.... Their growth will be defi- 
nitely limited by surrounding them with 
a wide belt of open green space for 
agricultural and recreational use, as has 
been done in the English garden cities 
of Welwyn and Letchworth and in the 
satellite suburbs of Frankfurt, Ger- 
many. 

“These new communities will be lo- 
cated as parts of a great regional or 
national plan so as to develop on a 
more economic basis a fuller and freer 
life in harmony with the natural possi- 
bilities of each region. They will pre- 
serve rather than destroy the natural 
advantages of forest and farm land. 
They will develop industries that will, 
as far as possible, make use of the re- 
sources and opportunities of the region. 
They will open rich areas of the coun- 
try that have gone to seed or have never 
been wisely or scientifically developed. 

“A group of towns or neighborhoods 
will form a regional city. It will consist 
of a constellation of such unit com- 
munities separated by great areas of 
natural green but bound closely to- 
gether by ‘townless-highways.’ ” 


Monday, October 76.—Henry Wright 
in with a new idea and some drawings 
to explain it, for his forthcoming book on 
housing. The trouble with a man like 
Wright, attempting to set down the 
sum total of his knowledge on housing 
in a book, is that the sum total increases 
every day, and the last increment is 
always one of the most important items. 
Perhaps the only way to get the book 
out is to put Wright on a desert island 
for three months. 


Wednesday, October 18.—Frederick 
Heath, Jr., in from Syracuse, somewhat 
encouraged over the possibility of 
bringing the building industry together 
in the matter of standardized sizes of 
building materials. In these days when 
so many minds are turned toward an 
examination of the logic of human hab- 
its and activities, it would seem easier 
to focus the attention of the building 
industry upon the obvious necessity of 
working with the same footrule. In 
other words, there seems to be no good 
reason why the manufacturers of win- 


dows, brick, concrete blocks, wall board, 
and such things, should not be making 
their products in sizes having a simple 
least common denominator. Building, 
in spite of all of our efforts toward 
standardization, is still in the tailor- 
made stage, requiring cutting and fitting 
of too many units, whereas such cutting 
and fitting should be no more necessary 
in building than in the assembly of an 
automobile. 


Friday, October 20.—According to 
John H. Millar, there is a good deal of 
discussion these days as to the possibil- 
ity of our coming to a policy of “plow- 
ing under” our houses. I saw a newsreel 
film the other night in which England 
was putting a torch to some of her war 
housing for munition workers. The 
structures were considered no longer fit 
for human habitation, and were de- 
stroyed. In Milwaukee recently a hun- 
dred dwellings were destroyed. In Oak- 
land, Calif., ten or fifteen a month are 
plowed under. There ought to be more 
of it. We are not nearly so ready to 
condemn and tear down sub-standard 
houses as we are to drive antiquated 
automobiles out upon the junk heap. 


NZ 


Monday, October 23.—The report of 
the New York State Board of Housing 
contains many interesting things, and 
among them a convincing answer to 
the real-estate interests who object to 
the building of new low-cost housing on 
the plea that it would bring ruinous 
competition for them: 

“The bogey of competition vanishes 
when confronted with a few figures. 
There are in New York City 2,050,000 
apartments. The projects that have 
been approved by the Board will add 
approximately 5,500 apartments. In 
The Bronx they would add 1,581 apart- 
ments to 370,000 that are now existing; 
in Brooklyn, 696 apartments to the 700,- 
ooo available; in Queens, 1,632 apart- 
ments to the 340,000 existing apart- 
ments; and in Manhattan, 1,616 apart- 
ments to the 615,000 existing apart- 
ments. Altogether the projects ap- 
proved by the Board would mean an 
addition of twenty-seven hundredths of 
I per cent to the existing supply. Fur- 
thermore, the average annual increase 
in the number of suites in New York 
City from 1924 to 1929 was 89,097. 
The Board’s programme would involve 
an increase of approximately 6 per cent 
of the average supply for the six years 
prior to the realty deflation.” 


Wednesday, October 25.—There is a 
very interesting exhibition of members’ 
summer work at The League—most of 
it water-colors, but some in oils and 
other media. Cass Gilbert shows three 
of his uniformly impressive works; ap- 
parently the big subject is what appeals 
to him, and he is undaunted by its 
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complexity—the three subjects hung 
are the west front of Notre Dame in 
Paris, the Arch of Titus in Rome, and 
the arches of the Palaces of Nero at 
Rome. Henry Bultitude, who sent in 
five or six oils, shows himself as much— 
or more—of a painter as he is interior 
decorator—and that is saying a lot. 
There are many other good things hung 
—-too many in fact to catalogue, but 
Ernest Lewis’s lovely pen drawings of 
the countryside stand out both on ac- 
count of their own excellence and the 
fact that they represent the only black- 
and-white subjects hung. 


Saturday, October 28—The Annual 
Report of the State Board of Housing 
takes another effective pot-shot at the 
opposition to public efforts in housing, 
and particularly the tax-exemption fea- 
ture. The real-estate interests, of course, 
claim it an unfair practice to grant tax 
exemption to low-cost housing, thereby 
giving it an advantage with which com- 
mercial interests cannot compete. The 
Board shows, however, that during the 
four years ending with 1932, the City of 
New York granted tax exemption to 
the amount of but $415,200. Without 
such exemption, however, the projects 
thus aided would not have been built. 
Moreover, the assessed valuation of the 
land in the case of nine projects so aided 
is 53 per cent above the assessment 
placed on the land when acquired. The 
city, therefore, certainly has not lost 
by tax exemption. 


Monday, October 30.—The Govern- 
ment has joined the ranks of those who 
are dissatisfied with the progress in the 
public-works programme. With money 
easy to borrow and, for municipalities 
and States, grants easy to obtain, it 
would seem as if there should be no lack 
of housing projects submitted. Never- 
theless, as we have said before, the pre- 
liminary work of arousing civic inter- 
est, making good plans, and co-ordinat- 
ing the whole scheme with long-range 
planning, has not been done, and the 
wheels turn, if at all, very slowly. The 
Administration, therefore, has incor- 
porated a Public Works Emergency 
Housing Corporation, to build low-cost 
housing. There are only three stock- 
holders of the corporation, Mr. Ickes, 
Secretary Perkins, and Robert D. Kohn, 
each holding one share without par 
value for the Government. It is said 
unofficially that the first sign of activity 
will be in the city of Washington, but 
that remains to be seen. The new cor- 
poration is empowered, in addition to 
building, to locate, lay out, construct, 
and maintain roads, parks, playgrounds, 
recreational facilities, sewers, bridges, 
utilities, and other incidental improve- 
ments in connection with housing proj- 
ects. It may equip, furnish, operate, 
manage, and maintain homes 
buildings of every nature. Here are 
broad powers and a centralized control. 
Something should happen. 
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Here is another in 
this series of Fa- 
vorite Features, 4 
tabernacle for the 
Church of Saints 
Simon and Fude in 
Bethlehem, Pa. 
Above is a photo- 


graph of the altar 


with the tabernacle 
in place, and to the 
left, a detail of the 
tabernacle itself. 
The details of its 
design, craftsman- 
ship, and materials 
—steel, marbles, 
mone! metal, brass, 
and cedar wood— 
are made clear over- 


leaf 


In almost every 
piece of work that 
an architect designs 
there is, when it ts 
finished, something 
that he would pre- 
fer to have other- 
wise. Once in a 
long while, however, 
he rings the bell so 
clearly that even his 
sophisticated eye 
finds it good. The 
architect tells him- 
self that it worked 
outashehad 
hoped, andhe 
would not change 
it if that were pos- 
sible 
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26—HOT WATER 
IG EVERAL large plumbing con- 


tractors, when asked what causes 
them the most trouble, replied unan- 
imously, “hot water.” This may 
seem strange on first thought. The 
subject is at once both simple and 
complicated. The architect should 
devote considerable time to it, and 
always remember the physical prin- 
ciple that hot water rises. This is 
aes lost sight of by plumbers. 


Horizontal runs of hot-water pip- 
ing should be hung in hangers that 
will permit slight movement. Then, 
‘f the run is long, a swing or loop 
should be installed to take care o 
the expansion, always keeping in 
mind that brass pipe expands over 
14" for a 100° F. rise in tempera- 
ture per 100’ length of pipe. In 
vertical risers the branches should 
not be taken off directly but swung 
off the riser. This prevents the 
riser hanging on the branch line. 
One known horizontal run of 30’ 
has had such a pull on it as to cause 
aleak ata fitting. Ina high building 
it is of course necessary to provide 
for riser expansion by putting in ex- 
pansion fittings, elbow loops, or 
swings. All lines should be run with- 
out pockets or traps, and drain to 
one central point at which there 
should be a draincock. The riser, 
too, should be well anchored, but of 
course not at both the top and the 
bottom unless expansion loops have 
been provided between them. The 
architect should specify a return hot- 


water line connected to the ends of 


all lines or risers so that a constant 
supply of hot water may be on tap. 

Some systems in the small build- 
ing, where there are no house tanks, 
are what are known as down-feed 
loops or systems (such as 4 in the 
diagrams on the next page); that is 
to say, the hot water is taken by 
one line, without branches, to the 
top of the building, and from there is 


fed down to all fixtures, the ends of 


the line being “tied in” to the re- 
turn line to the heater. This seems 
to be the system favored by prac- 
tical plumbers, although no definite 
reason can be cited for it. And, bet- 
ter yet, it seems to be the one which 
works. 

The other method is the “up-feed 


Better Practice 


By W. F. Bartels 
PLUMBING (C) 


By means of the paragraph 
numbers the reader is referred 
to the illustrations. Where more 
than one drawing illustrates a 
point in a paragraph the suc- 
cessive illustrations are also 
lettered, i.e. 26-4, 26-B, etc. 


system” where the fixtures are 
taken off the up-going hot-water 
risers. These either have separate 
returns going down to be tied in at 
the bottom, or are gathered to- 
gether by one line at the top which 
then returns to the heater—all of 
which is shown diagrammatically on 
BRANCH SHOULD 


the following page. 
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Now the architect must keep in 
mind several things. The longer the 
horizontal run that the water must 
travel, the more sluggish the system. 
Elbows cause a slowing up of the 
speed. One advantage of the down- 
feed scheme is that along a hori- 
zontal run there will be as much, if 
not more, tendency to flow along as 
there is to go down. Whereas in the 
up-feed system, if there is a chance 
to go up the hot water will do this 
rather than flow along the level. 
Hence the last line of fixtures may 
be entirely “forgotten” by the hot 
water. 

A check valve, where the return 
line enters the tank or line to the 
heater, will prevent any tendency of 
the water to flow back. On large 
jobs check valves are often put at 
the foot of each return line. 

Some architects put the basement 
fixtures on the return line only, 
feeling that their use will stimulate 
the circulation of the hot water. 

The water in most domestic hot- 
water systems depends for its circu- 


ac? 


lation upon the fact that hot water 
rises. If this tendency, which is not 
very strong at normal temperatures, 
is restricted by small pipes, tortuous 
routes, and sections passing through 
cold places, it is obvious that the 
system will not work satisfactorily. 

The components of a hot-water 
system are the pipes, heater, and 
storage tank. If a steam system is 
installed, there probably will be a 
so-called indirect heater attached to 
the main boiler. This should be of 
adequate size to supply hot water 
at all times, with the help of the 
storage tank. It should be specified 
to be directly connected without be- 
ing bushed down (i.e., the size © 
the outlet should not be reduced by 
having a bushing inserted in it). 
Valves should be furnished on both 
the cold-water supply and the hot- 
water outlet of this fixture so that 
it can be entirely cut out of the sys- 
tem if desired, as during the sum- 
mer months or for repairs. The 
valve on the hot-water outlet of this 
fxture or of an auxiliary heater may 
also be used to regulate the flow o 
hot water. Unless a year-round oil- 
burner or gas system 1s used, a gas 
heater or small coal stove probably 
will be desirable for summer hot- 
water heating. In either case the 
water-heating element or water back 
should be of a non-corroding mate- 
rial. The client will rightly desire 
one of the new non-rustable storage 
tanks, which will probably outlive 
the present generation. But its pur- 
chase would be futile if the archi- 
tect allowed his client to have a part 
of the heating apparatus inject rust 
‘nto the system when it could be 
prevented for a very nominal 
amount. 

As final equipment for the system 
a relief valve should be called for, 
and a thermometer mounted in the 
tank so that the temperature of the 
water may be ascertained by the 
person in charge. 


27—COVERING 


Hot-water heaters and tanks must 
be well covered, not only for comfort 
but for economy. The architect 
may desire to enclose the lower part 
or base of the heater in masonry. 
This will not be adversely affected 
as quickly as other materials when 
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BOILERS & TANKS SHOULD BE 
WELL AWAY FROM WALLS, 
AND ABOVE THE FLOOR 


RODS OR BLOCKING 
ALLOW REENFORCING TO BE 
WELL IMBEDDED IN 2%? COAT 


the cellar is flushed down. The hot- 
water tank should be placed so that 
it can be fully and easily covered. 
Many materials are on the market 
for insulation purposes. Their con- 
ductivity should be ascertained. 
The first layer on heater or tank is 
generally composed of sheets or 
blocks wired on. It should be at 
least one inch thick. Small blocks 
or rods should be fastened to this 
coat. These will keep the mesh for 
the second, or plastic, coat away 
from the first one. Being kept away 
from the first coat enables the mesh 
better to perform its duty—that of 
reinforcing the plastic coat. It is 
well to specify that a certain amount 
of white cement is to be mixed in 
the second coat so that it can be 
trowelled to a smooth, hard finish. 


28—PIPE COVERING 


The thickness of pipe covering for 
hot-water lines should be specified, 
likewise the method of fastening it. 
Then the quality and variety should 
be given attention. The specifica- 
tion should call for the joints to be 
filled. No half coverings should be 
permitted if it is possible to avoid 
it. Where exposed in a prominent 
place, it may be desirable to call for 
a canvas cover to be sewed on. 
Samples and weight of the covering 
should be submitted for approval. 

Fittings should be covered with 
the same thickness as the pipes. 
They should be wrapped with can- 
vas to prevent their being knocked 
off or damaged. Moulded fittings 
are sometimes used, but they are 
expensive. On large work it is well 
to have metal lath around the fit- 
ting, both to hold the material and 
facilitate the removal if necessary. 


Pipes subject to sweating should 
be covered. Particularly is this true 
where such lines run over hung 
ceilings, machinery, etc. Lines like- 
ly to sweat, due to atmospheric 
changes, are: cold-water lines, leader 
lines, and soil lines in frequent use. 
Remember that the architect, not 
the plumber, will be blamed for 
stained ceilings and damaged ma- 
chinery. 

At this point attention may well 
be called to the possible need of 
soundproofing for soil lines. Lines 
running in partitions near dining- 
rooms or living-rooms are apt to 
cause annoyance by their gurgling. 
So-called mineral wool is very ef- 
fective in, eliminating such noises. 

Cold-water lines in exterior walls, 
roof fill, or similarly exposed places, 
should be well protected. This is 
best done by having them covered 
with three layers of hair felt. Each 
layer is to be separately wrapped 
with building paper and securely 
fastened. 

Another item properly coming un- 
der pipe covering is the provision of 
metal forms for the protection of 
pipe covering. These derive their 
name from their shape and are 
called “U” covers. They generally 
have a lip on the “U” to enable 
them to be fastened to the floor. 
These are necessary in cinder fill or 
concrete work, but their value “‘just 
for protection” under wood floors on 
concrete arches is doubtful. The 
contractor’s superintendent can pre- 
vent damage to pipe covering if he 
desires to do so. 


29—PLANS 


Bathrooms which are far apart, or 
those not over the kitchen or other 
plumbing lines, or separate circul- 
tous routes, not only need more 
maintenance but are obviously more 
costly to install than where lines 
carry through vertically. It is an ad- 
vantage to place the fixtures back to 
back whenever this is possible. No 
lines needing future attention or 
subject to corrosion should be laid 
under tile, where they will be virtu- 
ally inaccessible. Of course, lines 
will be excluded from exterior walls 
whenever possible. If it is not possi- 
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PLACING SOIL PIPES AT WALL IN-| 
TERSECTIONS |S PREFERABLE TO | 
CRACKING & BULGING LIKE THIS 


ble to do so they must be covered as 
specified elsewhere in this article. 
Too often lines are run in parti- 
tions which are too shallow for 
them. It is self-evident that a soil 
line with an inside diameter of 4” 
can hardly be concealed in a 4” par- 
tition. Sometimes it is attempted 
by wrapping wire lath around the 
pipe so that the plaster will adhere. 
Too often, however, when this 1s 
done cracks appear in the plaster 
later and the paint peels off. At 
best there is likely to be an ugly 
swell in the wall at this line. With 
heat changes the pipe will be sweaty, 
and being in direct contact with the 
plaster the latter will be kept damp, 
thus causing the paint to peel. 
Then, too, running horizontal vent 
lines in narrow partitions makes it 
necessary to cut the studs. Cracked 
plaster generally appears in these 
walls because this cutting reduces 
the wall’s rigidity. The running of 
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soil lines across the beams is to be 
avoided, as it will result in the ne- 
cessity of “platforming” (raising 
the finished floor level) the bath- 
room—an undesirable form of con- 
struction. 

The modern mode in bathrooms 
avoids running lavatory pipes to the 
floor, where they are a hindrance to 
the keeping of the floor spotless. 

The thoughtful study of bath- 
rooms and kitchens will not only re- 
sult in a saving on the plumbing 
work, but will give a sense of pride 
in their ownership. 

A bathtub set out near the door 
or entrance may make the person en- 
tering the room stumble, or at least 
create a fear of stumbling. Having 
three fixtures on the side of the 
room provides the most economical 
arrangement. If the window is over 
the tub there is the disadvantage 
that the window cannot be opened 
or closed without first climbing into 
the tub. Then, too, there is the 
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danger that the door may be moved 
too far over to the one side, with the 
result that only a small strip of tile 
is possible, or that the trim of the 
door must be cut. Both of the latter 
are undesirable features that can be 
avoided. 

There is one potent danger that 
the architect must avoid when lay- 
ing out a bathroom which has in it 
a recessed tub. Very few tubs are 
exactly 5’ or 5’ 6” long. Some vary 
as much as two inches. Hence it is 
evident that the walls laid out for 
a 5’ 6” tile finish would probably 
have to have an additional 1” of 
““mud” on each side of the wall if 
the tile are to finish on the lip of the 
tub where they belong. This as- 
sumes that the tub is short, which is 
generally the case. And the finished 
tile-to-tile dimension would be 5’ 
4’. To have the tile come down on 
the curved edge of the tub is unde- 
sirable; it is still worse to have it 
come in back of the tub, necessitat- 
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ing a band of split tile to be run be- 
tween the tub and the wall. The 
architect should ask for, and get, the 
roughing size of the tub. This will 
enable him to do his part in laying 
out a workmanlike job of the bath- 
room. 

If the water-closet is opposite the 
lavatory, and the space is con- 
stricted, care must be taken to see 
that the knee room of 18” is pro- 
vided for. This is not only a legal 
requirement of many codes, but is 
also the minimum for comfort. A 
width of 2’ 4’’ must be maintained 
in installing the water-closet. It is 
from these dimensions that the stall 
size, 2’ 4’’ by 4/ 1’, is derived. The 
bowl is usually set 12’’ from the 
wall and is itself 1’ 6’”’ long. Then, 
allowing 1’ 6” for knee room, the 
total of 4’ is obtained. The added 
one inch is a safety factor in case the 
wall should be set out slightly. 

By keeping the dimensions of a 
bathroom within reason, it is often 
possible for a very little additional 
cost to provide an extra bathroom. 
This of course will not only be a 
great convenience to the owner, but 
a valuable asset in making a sale. 
The residence with one bathroom 
only will soon be considered hope- 
lessly outmoded and unsalable. An- 
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and position of the door. It is de- 
sirable to have it so placed that 
upon opening it, the water-closet is 
not in full view. 

The shower valves should be 
placed so that they may be oper- 
ated without one’s getting wet. 
This will prevent scalding if the hot 
water is first turned on. It is a sim- 
ple matter to have the valves so 
arranged. 
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The modern kitchen is a domestic 
laboratory, scientifically planned. 
The architect who has not made a 
study of the problem should consult 
with various kitchen equipment con- 
cerns, who will furnish detailed in- 
formation gratis. A house is no 
better than its kitchen and bath- 
room. To have just a sink or fixture 
installed is not enough. The kitchen 
should be of a type particularly 
adapted to the needs of the person 
living in the house or apartment. It 
may embrace a laundry tray and 
sink, or a sink and drainboard, or a 
sink with a drainboard on each side. 
Then, whatever the type chosen, it 
should be properly located. Too 
often a sink is placed in one corner 
of the room and the china closet in 
a remote corner. Also the lighting 
must be taken into consideration. 
Both natural and artificial light must 
be.located suitably. Although most 
gas stoves are now installed without 
flues, the opening in the back is un- 
questionably a vent, and the house- 
wife using the oven will probably 
appreciate a flue to carry off the 
odors. A ventilating fan is now 
often put above the stove and is 
operated electrically. A rod con- 
trols an outside louver, so that it 
may be entirely sealed off in cold 
weather as desired. 
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In the next installment Mr. Bartels. 


will conclude his discussion of Plumb- 
ing with a consideration of Fix- 
tures.—EpITor. 
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Rake, Riser, and Tread: II 


A PROPOSED SOLUTION OF THE STAIRWAY’S ETERNAL TRIANGLE 


By Famieson Parker, ATLA. 


ITH the elements in their nat- 

ural order, the problem pre- 
sents itself in this way: for every 
rake there is a best riser height; the 
tread will be determined automatic- 
ally; find the law of proportion be- 
tween rake and riser. (Note that in 
this conception there is no attempt 
to place a value on the unit of me- 
chanical action by summation of 
riser and tread.) 

Following this line of approach, a 
number of experiments were made. 
The work was done with actual ex- 
amples and full-size models, plot- 
ting on graph paper the intersec- 
tions of tread and riser co-ordinates 
observed to be good, and recording 
the rakes. Notes were also made of 
proportions which seemed undesir- 
able. Low-riser stairways were de- 
signed from measurements of up and 
down strides on inclines of various 
angles, and the results checked by 
several persons. For instance, on a 
rake of 8° a 4” riser with a tread of 
about 28” was found extremely com- 
fortable. (Note the discrepancy be- 
tween these proportions and any 
prescribed by the old rules.) For a 
4%” riser a 21” tread seemed best, 
the rake being about 12°. Proceed- 
ing in this way, a series of values— 
rake, riser, and tread—were tenta- 
tively established, which should, it 
was thought, be not far from an ideal 
standard. The plotted points seem- 
ed to follow an even curve. What 
was its equation? The answer came 
more easily than was expected. 
When the rake angles were laid out 
on a separate diagram, for risers at 
1” intervals, a simple law was ap- 
parent: THE RISER HEIGHT VARIES 
DIRECTLY WITH THE ANGLE OF RAKE. 
Further, on the basis of values as- 
sumed, the rake increased an aver- 
‘age of 8° for each additional inch of 
riser. Now starting with the low- 
est point, where the 4” riser was 
plotted for an 8° rake, the curve was 
accurately reconstructed for addi- 
tional 8° increments by this method: 
sures i He 
~ tan 8°, ce tan 16°, 
on. The values thus found were 
never far from the co-ordinates of 
points assumed from practical test. 
Further field observation showed 


a4 and so 


Fig. 1. A graphic representation of the 
derivation of the curve and the relation of 
the three elements for risers at 1'' intervals 


° z 
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Fig. 2 (repeating Fig. 1 of Part I). The 
curve of Fig. Z plotted to show its relation 


to the straight-line representations of the 
three old rules 


that where differences were large 
enough to be sensed the new propor- 
tions were preferable. 

A general statement of the above 
becomes the proposed rule. Given 
any riser, 4’’ or more, the formula 


R 
tan (R — 3) 8°. 
It happens that each degree change 
in the rake corresponds to an eighth 
of an inch in the riser, making cal- 
culations very convenient. 

Fig. 1 shows graphically the sim- 
ple derivation of the curve and the 
relation of the three elements for 
risers at 1”’ intervals. In Fig. 2 the 
same curve has been plotted to- 
gether with graphs of the three old 
rules. 

As previously stated, the ramp 
and the ladder are special cases of 
the stairway, occupying the two ex- 
tremes of rake angles. Obviously, 
as the rake is decreased a lower limit 
for riser height is reached, below 
which it is not advisable to reduce 
this element, because of the need of 
clear visibility. Although the 4” 
riser, with proper tread, is entirely 
practical for monumental and gar- 
den stairways, most architects will 
probably agree that it is a safe 
minimum. For this reason it 1s 
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for the tread is: T = 


placed at the bottom of the curve, 
with its 8° rake. If a lower rake is 
necessary there are two alterna- 
tives: either a series of steeper flights 
with landings, oraramp. When pro- 
vided with a slip-resisting surface 
and protected from the weather, the 
pedestrian ramp is very satisfac- 
tory, especially for safe handling of 
large crowds as in theatres. Natur- 
ally there is an upper rake limit for 
ramps, depending somewhat on cir- 
cumstances. The building code of 
this city (Portland, Ore.) allows 
theatre ramps up to a pitch of one 
in five, slightly over 11°. For a few 
degrees above 8°, the practicability 
of stairways and ramps overlap, the 
choice depending on conditions. 

Towards the other extreme, ot 
maximum rakes and risers, it is in- 
teresting to see where this law takes 
us. The experiments and deductions 
described above had been confined 
to ordinary stairway rakes with ris- 
ers,from) 4” to 9”. As an-after- 
thought prompted by curiosity, the 
curve was checked in its upper 
reaches, where it was found to be 
surprisingly, almost uncannily, con- 
sistent. As the rake increases be- 
yond 45° the stairway begins to lose 
its own character and take on more 
of the ladder’s. At 72° it is dis- 
tinctly ladderlike. For this rake the 
rule prescribes 12” risers and treads 
about 4’’ wide, which are the ele- 
ments of the standard folding step- 
ladder. At 88° we have reached the 
true ladder, for vertical or almost 
vertical use. The curve here inter- 
sects the 14” riser level and the 
tread almost disappears. The stand- 
ard fireman’s ladder has rungs 14” 
on centres. The curve passes out of 
the quadrant at the riser height of 
14%4”’. By this unfailing consistency 
to the upper limit, an extension of 
the rule’s usefulness is apparent, as 
very steep stairways are necessary 
in many cases, such as towers, fac- 
tories, fire-escapes, and ships, and 
by the rule good results can be had 
at all rakes. The old rules are mis- 
guiding and inconsistent for steep 
rakes. If used for the ladder, allow- 
ing 1’ treads, one rule would space 
the rungs at 16’’, one at 12’’, and the 
other at six feet or more. 


Despite the trigometrical aspect 
of the formula, computations are 
done by elementary arithmetic. 
However, in office work a table of 
values for quick reference, like the 
accompanying one, should be used. 
The commonest pairs of dimensions 
are soon memorized— “5, 17%,” 
534, 153. 10, 0' 340 9 O72, alas! 
and so on. In the table shown here 
the risers are given at 14” intervals, 
corresponding to 2° changes in rake, 
and the resultant tread figures to 
the nearest tenth of an inch. The 
column of tangents—riser divided 
by tread, or total rise divided by 
total run—might be useful in select- 
ing the best riser height for a pro- 
posed stairway where the approxi- 
mate total rise and run are known. 

It would seem that the mechanical 
processes of ascending and descend- 
ing stairways are the same for nor- 
mal human beings of all sizes (be- 
yond the crawling stage), so for 
smaller people the dimensions would 
be reduced without change in pro- 
portion. This should 
be done in _ primary 
schools and other 
buildings designed for 
children’s use. By a 
readjustment of con- 
stants in the proposed 
formula it would not 
be difficult to compute 
a series of paired 
values for children, 
say, ten years old; 
graphically expressed, 
this would lower the 
curve. But a simpler 
and equally accurate 
method would be to 
take the adult dimen- 
sions from the table 
and reduce riser and 
tread in the same pro- 
portion—for instance, 
three quarters of full 


A self-supporting stair- 

way in the house of Scho- 

field Andrews, Chestnut 
Hill, Pa. 


TABLE OF STAIR PROPORTIONS 


R 
ani Roe 


RISER TREAD HANGER RAKE 
(INCHES) | (INCHES) (F) (DEGREES) 
4 28 .3 0.1405 8 
4% 24.1 0.1763 ito) 
4% 2152 0.2126 12 
434 Tar 0.2493 14 
5 Ther 0.2867 16 
5% 1632 0.3249 18 
5% Ig.1 ©. 3640 20 
534 42 ©.4040 22 
6 13.5 0.4452 24 
6% 12.8 0.4877 26 
6% L250 0. §317 28 
634 ie 4) 0.5774 30 
7 LT<2 0.6249 32 
7” 10.7 0.6745 34 
1" 10.3 0.7265 3 
1¥%4 9.9 0.7813 38 
8 9.5 0.8391 40 
8% 92) 0.9004 42 
8% 8.8 0.9657 44 
834 8.5 1.0355 46 
9 8.1 1.1106 48 


N.B.—Tread widths do not include nosings. 
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size—using as a basis some ratio of 
the child’s average pace to the 
adult’s. 

In the interest of public safety, 
building laws should contain quite 
specific requirements for stair pro- 
portions in public and semi-public 
buildings; perhaps more such re- 
strictions would have existed if 
there had been any recognized and 
expressible standard. The law might 
accomplish this directly by includ- 
ing a table of recommended treads 
for risers of various heights and 
stipulating that no variation shall 
exceed 5 per cent. Such a table 
would be useful, incidentally, to 
architects and builders. For stair- 
ways in certain types of buildings 
the laws should provide, as most of 
them now do in theatres, limits of 
steepness, expressed by maximum 
allowable riser heights. 

To summarize, it seems that adop- 
tion of the proposed new rule would 
be justified in view of these facts: 
(1) stairways are practically indis- 
pensable in almost 
every type of struc- 
ture; (2) they may be, 
and often are, danger- 
ous and uncomfortable 
through lack of proper 
proportions; (3) all 
commonly known and 
used rules for propor- 
tions are demonstra- 
bly faulty and incon- 
sistent; (4) a better 
standard is highly de- 
sirable in connection 
with architectural 
practice, education 
and building laws; (5) 
the proposed new 
standard is simple in 
theory and practice, 
rational and consist- 
ent; under all possible 
conditions it works. 
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